As is well-known, the non-relativistic spherical harmonic oscillator has degeneracies in addtion to those due to rotational invariance. The energy spectrum depends only on the total harmonic oscillator quantum number N , N = 2n + ℓ, where n is the radial quantum number and ℓ is the orbital angular momentum. Hence the states with ℓ = N, N − 2, . . . 0 or 1 have the same energy. These degeneracies are produced by an U(3) symmetry [1] . This U(3) symmetry has been influential in connecting the shell model with collective motion [2] . Also the energy does not depend on the orientation of the spin and hence the non-relativistic harmonic oscillator has a spin symmetry as well.
